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It has been established that the prevalence of xerostomia reaches 40%, but this is permanent and is associated with concomitant diseases in only 2.5% cases.\[[@ref1][@ref3][@ref4][@ref5][@ref6][@ref7]\] Xerostomia syndrome is a significant medical and social problem. It is manifested by objective and subjective symptoms of a "dry mouth" and a decrease in sialometry.\[[@ref5][@ref6][@ref7][@ref8]\] Every fifth patient presenting at dental clinics complains of dryness in the oral cavity and unfortunately, the number of patients with this problem continues to grow.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6]\] This is due to the living conditions in the modern metropolis, including stress and ecology. Saliva plays a vital role in the human body and performs many functions, its insufficient quantity leads to a number of problems that decrease the patient's quality of life.\[[@ref2][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14]\] Xerostomia can be divided into true and false, the latter was assessed in this study. False xerostomia refers to a condition in which a subjective feeling of dryness in the oral cavity is associated with autonomic neurosis.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref12][@ref13]\] False xerostomia is common in women during menopause (18.8%), in patients undergoing severe nervous shock or in constant stress (22.5%), in patients taking drugs (37.5%), and in patients with galvanic syndrome (18.8%).\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6]\]

In 60% of false xerostomia cases, a greater than 50% decrease in the amount of oral fluid was observed, requiring replacement therapy to control the level of oral hygiene.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7]\]

Saliva supports the normal functional state of the teeth and oral cavity. Insufficient salivation leads to dryness of oral mucosa and discomfort, which reduces the quality of life of patients.\[[@ref1][@ref2][@ref3][@ref4][@ref7][@ref8][@ref9][@ref10][@ref11]\] Constant stress, chronic depression, and anxiety can lead to false xerostomia, thereby causing difficulty in eating, swallowing, and talking; excessive formation of dental plaque; increased risk of dental caries; inflammatory periodontal and oral mucosa diseases; and halitosis.\[[@ref2][@ref3][@ref4][@ref5][@ref6]\]

Another serious consequence of dryness of oral mucosa is that it becomes thinner, rough, and prone to microdamages that can provoke inflammation. The situation is worsened by aggressive and improper cleaning of the teeth, bad habits (habitual biting of lips and cheeks), sharp edges of the teeth, and elements of orthodontic and prosthetic appliances. This leads to a so-called vicious circle: proper toothbrushing is difficult due to pain, this leads to an increase of mature biofilm and an increase in inflammation.\[[@ref2][@ref3][@ref4][@ref5][@ref6]\]

The aim of our study was to identify false xerostomia among students of different nationalities, determine their dental status, and evaluate the effectiveness of moisturizing foams in xerostomia induced against a background of stress.
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A prospective cohort study survey (Fox test) of 100 students of the dental faculty was conducted to detect false xerostomia. The study was performed from January 2019 to March 2019. The study was approved by the institutional ethics committee (protocol number 12--13). The inclusion of patients in the study was carried out based on the availability of written informed consent to participate in the study, 18--22 years of age irrespective of sex, and with positive Fox test.\[[@ref7]\]

Patients with allergic reactions to the components of the foam, uncontrolled systemic diseases, somatic pathology, or negative Fox test were not included in this study.

After a survey was conducted to identify the presence of xerostomia using the Fox test, from 100 students questioned, we randomly selected 60 people for further study (15 of each assessed nationality). They were respectively divided into four groups, depending on nationality: first group, students from Russia; second group, students from the countries of Transcaucasia; third group, students from Arab countries; and fourth group, students from Namibia (Africa).

Oral hygiene instructions were given to the participants; moisturizing foam was used as an additional means of oral hygiene for 3 weeks.

The composition of the foam included Japanese licorice extract, lactoferrin, lactoperoxidase, glucose oxidase, aloe vera gel, pomegranate extract, Altai sea buckthorn extract, sodium lauroyl sarcosinate, and polydon. The main active ingredients (lactoferrin, lactoperoxidase, and aloe vera) have a moisturizing, anti-inflammatory, emollient, and regenerating effect. They also have pronounced antibacterial properties against *Streptococcus mutans*, and they inhibit the formation of plaque, thereby reducing the risk of caries.

Medical and disease history were recorded for each patient. Oral hygiene was evaluated using the Simplified Oral Hygiene (OHI-S) and Silness-Loe (SL) indices at the beginning of the study and after 3 weeks.\[[@ref16]\]

At the beginning of the study and after 3 weeks, each student underwent sialometry measurements, according to the method by Pozharitskaya\[[@ref2]\] to determine the rate of mixed unstimulated salivation (in mL/min). The collection of saliva was carried out in the morning, in fasting condition, using a graduated tube for 2--3 min for three times. The average value of the individual salivation of each examined student was calculated, and the degree of xerostomia was determined. Normally, the rate of salivation is 0.4--0.5 mL/min.

Statistical analysis was performed using Microsoft Excel (2007) and the Statistical Package for the Social Sciences (SPSS), version 23 (IBM, Chicago, IL). Kolmogorov--Smirnov and Shapiro--Wilk criteria were used to assess the normality of distribution across groups. The comparisons between groups were performed using Kruskal--Wallis test. The results in the same group before and after the study were assessed using Wilcoxon test. Mean (*M*) and standard deviation (*m*) were calculated in each group.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Fox test showed that 72% of respondents complained of periodically experiencing xerostomia associated with stress. At the beginning of the study, the rate of salivation in the students from Russia, Transcaucasian countries, and Arab countries corresponded to the hyposalivation, whereas sialometry values in the students from Namibia (Africa) corresponded to normal values, despite the subjective feeling of dryness. Before the research, the salivation rate values differed significantly between groups: students from Transcaucasian countries and those from Namibia (*P* = 0.000) and students from Arab countries and those from Namibia (*P* = 0.000) \[[Table 1](#T1){ref-type="table"}\]. After 3 weeks, the rates of salivation in each group increased and significantly differed from each other \[[Figure 1](#F1){ref-type="fig"}\]. The rates of salivation after the research differed significantly between groups: students from Transcaucasian countries and those from Namibia (*P* = 0.000), students from Arab countries and those from Namibia (*P* = 0.000), and students from Arab countries and those from Russia (*P* = 0.048). During the study, it was noted that in the students from Russia, Transcaucasian countries, and Arab countries, the moisturizing foam kept their mouth moist for more than 30 min, whereas the students from Namibia did not notice any special changes.

###### 

Sialometry data before and after the research

  Nationality         Salivary flow rate   *P* between values before and after the study   
  ------------------- -------------------- ----------------------------------------------- ---------------
  Russian             0.22 ± 0.05^ab^      0.32 ± 0.04^cb^                                 *P* = 0.005\*
  Transcaucasian      0.15 ± 0.05^a^       0.22 ± 0.05^ac^                                 *P* = 0.006
  Arabian             0.14 ± 0.039^a^      0.22 ± 0.048^a^                                 *P* = 0.005
  Africa (Namibian)   0.34 ± 0.055^b^      0.4 ± 0.04^b^                                   *P* = 0.012\*

*P* = the level of significance (between groups) \*Differences are statistically significant compared with the previous measurement ^a^,^b^,^c^Homogenous subsets to indicate significant differences between groups

![Salivation rates before the study and after 3 weeks](JISPCD-9-403-g001){#F1}

The level of oral hygiene among the students of all groups, except for students from Namibia, was unsatisfactory. The OHI-S values differed significantly between groups: students from Russia and those from Namibia (*P* = 0.022), students from Transcaucasian countries and those from Namibia (*P* = 0.002), and students from Arab countries and those from Namibia (*P* = 0.000). It was established that as a result of training in oral hygiene and the use of foam, the OHI-S values significantly decreased in all study participants and they were 1.48 ± 0.25 (*P* = 0.005), 1.48 ± 0.25 (*P* = 0.005), 1.59 ± 0.18 (*P* = 0.005), and 0.51 ± 0.21 (*P* = 0.007) in the respective groups \[[Figure 2](#F2){ref-type="fig"}\].

![Simplified Oral Hygiene Index before the study and after 3 weeks](JISPCD-9-403-g002){#F2}

The values of the OHI-S after the study differed significantly between groups: students from Russia and those from Namibia (*P* = 0.015), students from Transcaucasian countries and those from Namibia (*P* = 0.001), and students from Arab countries and those from Namibia (*P* = 0.000).

The results of the assessment of the oral hygiene are presented in [Figure 2](#F2){ref-type="fig"}.

SL index values were unsatisfactory in groups of students from Russia, Transcaucasian countries, and Arab countries before the study, whereas for students from Namibia, they corresponded to satisfactory oral hygiene \[[Table 2](#T2){ref-type="table"}\]. The values of the SL index before the study differed significantly between groups: students from Russia and those from Namibia (*P* = 0.000), students from Transcaucasian countries and those from Namibia (*P* = 0.000), and students from Arab countries and those from Namibia (*P* = 0.000).

###### 

Silness-Loe index before and after the study

  Nationality          SL index        *P* between values before and after   
  -------------------- --------------- ------------------------------------- ---------------
  Russian              2.9 ± 0.31^a^   1.8 ± 0.63^ac^                        *P* = 0.004\*
  Transcaucasian       2.9 ± 0.31a     2.0 ± 0.66ac                          *P* = 0.005\*
  Arabian              2.9 ± 0.31^a^   2.1 ± 0.56^ac^                        *P* = 0.014\*
  African (Namibian)   1.3 ± 0.48^b^   1.0 ± 0.00^b^                         *P* = 0.083

*P* = the level of significance (between groups)

\*Differences are statistically significant compared with the previous measurement

^a,b,c^Homogenous subsets to indicate significant differences between groups

After 3 weeks, in the groups of students from Russia, Transcaucasian countries, and Arab countries, the SL index values corresponded to a satisfactory oral hygiene, whereas for the students from Namibia, it was 1.0 ± 0.00 (*P* = 0.083), which corresponded to a good oral hygiene \[[Figure 3](#F3){ref-type="fig"}\]. The values of the SL index at the end of the study differed significantly between groups: students from Russia and those from Namibia (*P* = 0.028), students from the Transcaucasian countries and those from Namibia (*P* = 0.003), and students from Arab countries and those from Namibia (*P* = 0.001).
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The aim of this study was to determine the dental status of students of different nationalities, to identify stress-induced xerostomia, and to assess the effectiveness of moisturizing foams in alleviating xerostomia. Oral hygiene instruction and control together with the use of moisturizing foams allowed to improve the level of oral hygiene and salivary flow rate as well as subjective feeling of salivation.

Saliva is an important component for maintaining oral health, and a decrease in the amount or an absence of saliva directly affects the patient's quality of life. With constant dryness of the oral mucosa, it is more difficult for a patient with xerostomia to speak, chew, and swallow. Patients also experience pain when consuming hot and hard foods, a burning sensation and roughness of the mucous membrane, and violation of taste. As a result, a quality of life decreases and a psychological disorder may develop: a person becomes withdrawn, unconfident, and have difficulties in communication.\[[@ref8][@ref9][@ref10][@ref11][@ref12]\] According to Vaillancourt *et al*.,\[[@ref15]\] impaired saliva secretion can occur at any age. Consequently, an unstable psychological state of health (e.g., stress and anxiety) as well as violations of salivation rate and the composition of the saliva can be observed at early ages, as was shown in the study examining children in chronic stress.\[[@ref15]\] In our study, the participants were medical university students who were in chronic stress due to fatigue and lack of sleep (especially during the exam week). Many of these students noted anxiety, isolation in communication, lack of self-confidence, and difficulties in learning as they were constantly distracted by xerostomia. This confirms the effect of xerostomia on the quality of life.

Nederfors\[[@ref17]\] and Carramolino-Cuéllar *et al*.\[[@ref18]\] reported that chronic hyposalivation is an unfavorable state of health, reduces the quality of human life, may indicate systemic dehydration of the body, and contribute to the emergence of a number of pathologies such as impaired protection of the oral cavity, chronic infections, and inflammatory processes in the mucous membrane oral cavity, impaired voice, and digestive disorders. Chronic hyposalivation can be an indicator for a more in-depth diagnosis of both coexisting and intensely increasing symptoms. Nederfors\[[@ref17]\] suggests that dry eye or mouth syndrome may be more indicative of the diagnosis of depression than Sjogren syndrome itself.\[[@ref18]\]

According to LeBlanc and Abernethy,\[[@ref19]\] the patient's opinion, complaints, and subjective feelings play a crucial role in diagnosing and treating xerostomia. Many dentists do not pay attention to the initial complaints of patients about dry mouth. As a result, the patients miss the initial xerostomia onset, thereby complicating and aggravating the course of xerostomia. Therefore, considering the patient's opinion and subjective feelings is the key to successful treatment.\[[@ref19]\]

In our study, we first evaluated the subjective feelings of patients; despite the normal values ​of salivation rate, the students from Namibia complained of subjective feeling of dry mouth. During applying moisturizing foams, subjective sensations of patients were also considered. Ideally, saliva substitutes should be soothing, biocompatible, and should have a favorable moisturizing ability.

Plant extracts have been used in replacement therapy of false xerostomia.\[[@ref20][@ref21][@ref22][@ref27]\] Aloe vera is a traditional remedy for the treatment of dry mouth as it has a strong moisturizing effect and it helps protect the sensitive oral mucosa.\[[@ref20][@ref21][@ref22]\] Bhat *et al*.\[[@ref22]\] also recommended regular drinking of aloe vera juice or using it to moisten the oral cavity. Both methods were shown to be effective in the natural treatment of dry mouth. Subramaniam *et al*.\[[@ref21]\] noted the softening effect, healing properties and antibacterial activity, antifungal, antiviral, and moisturizing effects of aloe vera, which further support its use as a substitute of saliva. The results of this study confirmed that aloe vera can be efficient for treating xerostomia. Because of the use of moisturizing foam, all students noted a significant improvement in the condition of the oral cavity not only in terms of subjective feelings but also in terms of sialometry. Consequently, moisturizing foams with aloe vera confirm the effectiveness of their use to alleviate the symptoms of xerostomia, which arose against the background of stress.

The difference of the oral hygiene among different populations and a predisposition to the manifestation of hyposalivation are also important. Dental caries, periodontitis, oral mucosa, and periodontal diseases might be associated with an imbalance in the composition of the microflora of the oral cavity. Blekhman *et al*.\[[@ref23]\] observed the association between the oral hygiene and the genetic characteristics of the examined patients when they compared different populations (Africans, Americans, Europeans, and Asians). Similarly, Li *et al*.\[[@ref25]\] and Mason *et al*.\[[@ref24]\] showed that the salivary microbiome of the Alaskan, German, and African populations differed significantly. The different composition of the microflora of the oral cavity and susceptibility to certain pathological processes could be due to differences in teeth morphology in different ethnic populations and due to innate immune responses to infectious agents.\[[@ref26]\] This study allows to assume that despite the fact that students who participated in the study live and study in one country and consume similar food, the difference in the microflora of the oral cavity and individual ethnic characteristics are genetically laid down.

The limitation of the study is that it was population specific and that these findings may not translate to patients of other ethnicities. Besides, the number of patients was limited by the number of students with false xerostomia. Therefore, future studies should include samples from wider geographic area and include greater number of participants.
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The use of moisturizing foam significantly improved the subjective feelings of students with false xerostomia. The rate of salivation among students from Russia, Transcaucasian countries, and Arab countries increased significantly and approached normal values with the use of moisturizing foam.
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